In this paper, we investigate the Rotating N Loop-Soliton solution of the coupled integrable dispersionless equation (CIDE) that describes a current-fed string within an external magnetic field in 2D-space. Through a set of independent variable transformation, we derive the bilinear form of the CIDE Equation. Based on the Hirota's method, Perturbation technique and Symbolic computation, we present the analytic N-rotating loop soliton solution and proceed to some illustrations by presenting the cases of three-and four-soliton solutions.
Introduction
During the past several years, the study of coupled nonlinear evolution Equations has played an important role in explaining many interesting phenomena, like electromagnetic wave propagation in impurity media, water waves, pulse in biological chains and so on [1] [2] [3] . At the same time, the coupled integrable dispersionless system (CIDE) has attracted much interest in view of its wide range of application in various fields of mathematics, physics, applied mathematics, theory of quantum and theory of conformal maps on the complex plane [4] [5] [6] [7] . The CIDE, has first been presented by Konno [17] [18], the Algebra geometric method [19] and so on. Among these methods, the Hirota's bilinear method has been proven to be an efficient and direct approach to construct soliton solutions to nonlinear evolution Equations via the bilinear forms from the dependent variables transformation.
In Ref [8] , Konno 
where Equation (1) describes the current-fed within an external magnetic field [20] . In Equation (1), q, r, and s are all functions of x and t, the subscripts denote partial derivatives with respect to the space-like and time-like variables respectively.
The aim of this work is to verify if the congestion, due to the displacement of a great number of soliton will modify the conservation properties observed for the case of two solitons. Indeed, we provide the explicit expression of the N-Rotating loop soliton solution to the CIDE for the general positive integer 2 N ≥ and to illustrate our general result, we discuss particular cases of N. Thus the following paper is organized as follows. In section 2, we summarize the transformation of the CIDE Equation (1) into an Equation in bilinear form. In section 3, we give the full expression of the N-Rotating loop soliton solution and we illustrate our results by considering in detail the cases of 1, 2,3, 4 N = and we end this work with a brief summary.
Hirota's Bilinearization of the CIDE
Let us consider the following setting [20] [21] [22] , , r X iY s X iY
which inserted into Equation (1) 
Substituting the expansion into the above bilinear Equations, we find that there are only even order terms of  in the first Equation while odd order terms in the second one. Arranging the coefficients at each order of  , we have 
It is then possible to obtain at the required order the required number of soliton solutions by determining the full expansion of F and Q.
Rotating one and Two-Loop Soliton Solution
In this section, we derive the rotating solitons i.e., solutions that the Z component of the angular momentum is a conserved quantity. In order to construct one-rotating soliton solution, we take ( )
where 1 1
Substituting it into Equation (7), limiting our interest to the terms of
the first part of Equation (9) 
Absorbing the parameter  into the phase constant 1 γ gives the one-rotating soliton solution of the CIDE as it is depicted in Figure 1 .
Next, we choose the solution of Equation (7) while limiting our interest to the
where the phase i
From Equation (7) we have 
According to the above analysis, the two-rotating soliton solution is obtained when we substitute Equations (11)- (13) into Equation (5) as it is depicted in 
where the real parts and imaginary parts of the parameters n k and n ω are obtained using the dispersion relation as ( )
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here, n v and n Ω are the phase velocity and the angular velocity of the soliton, which respect the following condition 0, 1 ;1 .
Now, let us consider two simple cases: 3 N = and 4 N = .
• Case N = 3
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• Case N = 4
In this case the four-rotating soliton solution is obtain by ( ) Figure 4 gives the depiction of the four-rotating soliton solutions to the CIDE.
Summary and Discussion
In this work, we have investigated the CIDE under the view-point of Hirota's bilinearization. Investigating its one-and two-soliton solution, we have come to propose a generalization of such solution to explicit N-soliton solution of the same system. As a matter of illustration, we have provided explicit expressions of 3-and 4-soliton solutions to the CIDE, and have provided figures to enforce our results. In this figures it has appeared clearly that the solution exhibit particle character, since they interact elastically. Since the CIDE is of many physical implications, the N-soliton solution we have obtained is helpful in understanding the propagation of waves in some media such as the propagation electric field in optical fibers, since in Ref. [22] has provided the relation that link the CIDE and the short pulse system. In this work, we have not gone deeply in studying the interaction process between solitons. Such a study will help understand better the interaction process that occurs during the propagation of such waves in some media including optical fibers. 
